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Abstract 
This article describes the results of new research focused on service quality for application within the framework of railway 
freight transport. The importance of dynamic models as a new trend in quality management has a crucial impact on customers 
considering their future use of company services. The proposed software for monitoring service quality is based on dynamic 
models. These models represent a support tool for increasing the service quality in the area of the whole company. 
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1. Introduction 
Service quality in railway freight transport is currently a frequently discussed problem, especially in view of the 
existing competitive environment. Railway undertakings need to find ways to identify quality through which they 
can precisely intercept the procedural character of the services provided (Majerčáková & Majerčák, 2012). 
One of the goals of a railway company that operates in the area of services in railway freight transport is to obtain 
a lasting market share with a view to increasing it. (Šatanová and Potkány 2004) This goal can be achieved through 
continuous monitoring and evaluation of the quality of the services provided, taking into account the specific 
characteristics of all the parts of the transportation process. (Sujová, A., 2013). 
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In practice, various objective and subjective methods of service quality evaluation are used, but the area of 
dynamic models in railway freight transport has not yet been examined. (Vetráková et al. 2013). 
Within the frame of scientific research that was realized at the University of Žilina, Department of Railway 
Transport, the possibilities for the implementation of dynamic models in the transport area were examined. The goal 
of this paper is to highlight the options for using dynamic models of service quality evaluation just in the area of 
railway freight transport. The models that are mentioned in the paper follow the modern trend in quality 
management and the procedural character of services that are unique, unrepeatable and constantly changing.
2. Materials and methods 
Nowadays several dynamic models of quality are used in the area of services. Among them can be mentioned the 
Stauss and Neuhaus model, the Liljander and Strandvik model, the Raymond Fisk model and the Boulding model, 
which were theoretically described in the publication by A. Mateides. 
In the year 2014 scientific research was conducted in the Department of Railway Transport at the University of 
Žilina. The goal of this research was to assess the optionsfor the application of the procedural model by Boulding1 
and the qualitative model of satisfaction by Stauss and Neuhaus2 to railway freight transport (Nedeliaková et al., 
2013). The subjects of the research were the services provided by ZSSK CARGO in the Žilina region, and to satisfy 
the research needs 141 carriers were interviewed. Within the research the following three hypotheses were 
established: 
Hypothesis 1: We assume that 70% of the respondents using the services of ZSSK CARGO are long-term 
customers (i.e. over 5 years). 
Hypothesis 2: We assume that the most significant negative effects on the quality of the services provided by 
ZSSK CARGO are produced by the following dimensions of service quality: customer care, reliability and delivery 
time. 
Hypothesis 3: We assume that 30% of the carriers that use the services of ZSSK CARGO assess the offered 
services before transport and after transport equally. 
The individual shippers were approached by phone, by personal contact and through a questionnaire sent to their 
email address. Based on their answers, it was possible to proceed to an assessment of the established hypotheses. 
Verification of Hypothesis 1 
For the verification of Hypothesis 1, the carriers were asked the basic question: “How long have you been a 
customer of ZSSK CARGO?” The following Table 1 shows the carriers divided according to the length of time for 
which they have been using the services of ZSSK CARGO. 
Table 1. Carriers split by the length of their cooperation with ZSSK CARGO 
  Number of replies % 
Short-term(1 year) 2 3.45 
Medium-term (1–5 years) 17 29.31 
Long-term (over 5 years) 39 67.24 
∑ 58 100 
            
Hypothesis 1 was confirmed because of all the carriers that provided a response, 67.24% belonged to the group of 
long-term customers. 
                                                          
1This model is based on the factor of time. It means that it is based on theassumption that the needs and expectations of customers change over 
time and ultimately can cause various types of customer behaviour towards the service provider. 
2This model, compared with other models, disputes the fact that ahigh degree of satisfaction automatically leads to a high level of customer 
loyalty. That argument is based on reasons like the diversity of customer needs and the availability of alternatives. In the model we can 
distinguish the following types of customers: satisfied customers with growing requirements, stable satisfied customers, resignedly satisfied 
customers, stable dissatisfied customers and dissatisfied customers with rising requirements. 
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Verification of Hypothesis 2 
To verify Hypothesis 2, the carriers had to assign a weighting of importance and level of performance based on a 
set point scale from 1 to 5 to every dimension of quality (customer care, reliability, delivery time, safety, 
accessibility and others). 
For the weighting of importance, the following point scale was set: 1 = very important, 2 = important, 3 = average 
importance, 4 = unimportant and 5 = very unimportant. For the degree of fulfilment, a similar point scale was set: 1= 
very satisfied, 2 = satisfied, 3 = average, 4 = unsatisfied and 5 = very unsatisfied (these evaluations correspond to the 
evaluation according to Stauss and Neuhaus). The evaluation of the obtained results, within the dimensions defined 
in Hypothesis 2, is shown in the following Figures 1, 2 and 3. 
The “customer care” dimension of service quality can be understood as the competence and behaviour of the 
employees of the railway undertaking and the coordination of the processing of the transportation offer. The 
fulfilment of this dimension is according to the requirements of the carriers and is shown in Figure 1. 
Fig. 1. Results for the “customer care” quality dimension 
The “reliability” dimension of service quality can be understood as the ability to offer the promised service 
accurately and reliably, that is, the ability to meet customer expectations. This dimension was considered by 98.28% 
of the carriers to be very important, but the degree of fulfilment was only at level 4 of the assessment (dissatisfied), 
which is shown graphically in Figure 2.  
Fig. 2. Results for the “reliability” quality dimension 
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The “delivery time” dimension of service quality may be understood as the set or agreed time frame during which 
the carrier is obliged to transport the shipment and port it for collection by the recipient. Of the respondents, 94.83% 
considered this dimension of quality to be very important, but again the degree of fulfilment was at level 4 
(dissatisfied). The results for the individual evaluations are shown in the following Figure 3. 
 
Fig. 3. Results for the “delivery time” quality dimension 
According to the observations, we can say that Hypothesis 2 was partially accepted because during the 
verification it confirmed that the quality dimensions“reliability” and “delivery time” have a negative effect on the 
quality of the services provided. 
 
Verification of Hypothesis3 
To confirm or refute Hypothesis 3, the carriers were asked to compare their expectations before transportation 
(expected quality) with the quality perceived after transportation and assess the percentage for which these two types 
of quality are identical. 
The quality assessment percentages were the following: 
x 100 to 80%: completely identical kinds of quality, 
x 79–60%: almost completely identical kinds of quality, 
x 59–40%: identical kinds of quality, 
x 39–20%: almost non-identical kinds of quality, 
x 19–0%: non-identical kinds of quality. 
Hypothesis 3 was confirmed, as it was determined that 30% of the carriers would assess the provided services 
equally before and after the transportation, which means that the services would be completely identical. Hypothesis 
3, based on the results shown in the following Figure 4, was accepted because as many as 34.88% of the carriers that 
participated in the research indicated that these services are completely identical. 
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Fig. 4. Comparison of expected and perceived quality 
3. Results and discussion 
The research has shown that the selected dynamic models by Boulding, Stauss and Neuhaus are applicable to 
practical operation in terms of railway freight transport because they deal with the dynamic aspects of quality and 
satisfaction of carriers. Using these models, the overall satisfaction with the services provided can be viewed, which 
means from the beginning to the end of the service provision (KEGA 026ŽU-4/2015). 
Based on the research carried out, weaknesses were revealed in the transportation chain. The carriers most 
frequently expressed dissatisfaction with dimensions such as reliability, safety and the technical condition of 
wagons. 
Improving the quality in these areas is difficult in practice, as it is subject to financial claims, access of the state 
and the managers of railway undertakings. To be able to proceed to improving the quality, knowledge of the 
constraints that affect the quality of services negatively is necessary (VEGA 1/0701/14). 
Dynamic models can be applied to the area of railway freight transport according to the steps shown below. 
 
 
 
 
 
 
 
Fig. 5. The steps in the application of dynamic models 
For the individual steps in applying dynamic models, a methodology of procedures has been established – 
algorithms using individual methods. Compliance with these procedures may result in full implementation of the 
dynamic models in operation, thereby enhancing the performance and reflecting the quality that carriers actually 
require. 
For more effective monitoring of the quality of the services provided and quality monitoring of the transportation 
process, it is possible to support the creation and use of dynamic models in practice through a software application. 
To address this issue, a dissertation thesis at the Department of Railway Transport is currently proposing a simple 
application that consists of a GUI interface. Data about the existing tracks and the passenger transport trains that 
operate on the tracks in the Slovak Republic were transmitted to this software application, which is shown in the 
following Figure 6. This interface is currently being extendedto include a module to work with dynamic models (the 
transition is shown by a red arrow in the picture). 
Step 5   
Calculation of  
themean and 
standard deviation 
Step 4Performance 
measurement using the  
error rate from 1,000 
conducted 
performances 
Step 3   
Forms for fixing the 
limits 
Step 2Choosing the 
technological process  
   within the track 
section/train station 
Step 1 
Establishment of 
restrictions 
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Fig. 6. GUI interface representation 
The final version of this application can be used for the needs of passenger transport as well as for the needs of 
freight transport (Sekulová, 2014).   
4. Conclusion 
Improving the quality of services is difficult due to the necessary linkage to the highest overall benefit for the 
customers. It is along and never-ending process. Customer requirements are diverse and constantly changing 
(Sujová, A. & Marcineková, K., 2015). It is only a matter of time before each organization, if it wants to succeed on 
the market, will be forced to invest all its efforts in quality and continuously seek to satisfy its customers, which can 
be achieved only with perfect knowledge of customer needs. 
The research conducted shows that the dynamic models are applicable to the practical operation of railway 
freight transport. Among the basic benefits that the application of the models brings to the operation is the 
possibility toanalyse the quality of the transport process and detect bottlenecks. Another advantage is the versatility 
of the models and the possibility to use them in any sector or company. 
Defined bottlenecks (i.e. restrictions, limits) hamper improvements in processes and thereby improvements of the 
overall quality of the services provided. Therefore, they should be subject to review to define corrective measures 
and their subsequent implementation. Removing bottlenecks will increase the quality of the operational processes, 
which is an imperative condition for the retention of businesses in a competitive business environment. 
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